INTRODUCTION
Had he lived so long A.-L. Cauchy would have been 200 years old in August this year. He and B.II. Neumann could have given us all very great pleasure by attending each other's birthday celebrations. In this note I propose to prove three assertions about a paper [4] that Cauchy wrote when he was 56. The first is that he was 56 years old when he wrote it; the second, that, contrary to their publication dates, Bertrand's work [3] preceded Cauchy's; and the third, that it was Bertrand's manuscript which triggered Cauchy's interest.
It is quite common to identify scientific articles by year of publication. This sometimes transposes priorities or mis-represents the facts by a year or two, but it rarely matters. And in exceptional cases the rule is broken-the famous Premier Memoire, for example, which was submitted by Galois to the Paris Academy in January 1831 but first published by Liouville towards the end of 1846, is always thought of as being a product of that earlier time. The case that 1 propose to examine in some detail is another unusual one in that traditional dating places it too early. Coincidentally, it is related circumstantially, though not in any way directly, to the Premier Memoire: for Galois' work and the 1845 papers by Cauchy are the two sources that introduced group theory to mathematics.
The paper in question 'Memoire sur les arrangements ...', is one of Cauchy's major contributions. According to long established bibliographical convention the year of publication was 1844, but 1 believe that it was written in September and October 1845 at the same time as the long series of Comptes rendus articles [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . One might feel 294 Peter M. Neumann [2] that this small discrepancy should be worth no more than a footnote in my long-planned, half-written larger essay on the development of group theory in the nineteenth century. The justification for a free-standing paper is that this apparently minor bibliographical point has disproportionate consequences for our understanding of Cauchy's impetus and of the relationship between Cauchy's work and that of Bertrand. Besides, there is a substantial credibility gap to be bridged because the 1844 dating has been accepted by many authoritative scholars. [These articles by CAUCHY on substitutions, and in particular the notes in the C. R. of the Academy, were practically ignored by other mathematicians until about 1800. Several contributions by J. BERTRAND [3] and by J.A. SERRET [23] [1] (published 1815 but written three years earlier), which contains no group theory, Cauchy sets up a good notation for substitutions and their algebra, and he proves that the number of values of a function which is neither symmetric nor alternating will always be at least p , where p is the largest prime number < n; he conjectures furthermore that the number of values of a fuuction of n variables that is neither alternating nor symmetric will iii fact always be at least n if n > 5, and he proves this conjecture for the case where n = 6. In his later work Cauchy realises that what matters is that the collection of permutations of X j , . . . , x n which leave / unchanged is closed under composition, that is it is what we would now call a (permutation) group; Cauchy's terminology for such a collection is 'systeme de substitutions conjuguees'. When he refers to 'le nombre de valeurs egales' (see, for example the title of [5]) he means the number of permutations that leave the function invariant, that is to say the order of its group; when he refers to 'le nombre de valeurs inegales' he means the number of values in the sense explained above, that is to say, the index of its group in the symmetric group of degree n.
CHRONOLOGY
The dating of the relevant works is, I believe, as follows. In March 1845 Bertrand submitted a manuscript, 'Memoire sur le nombre de valeurs que peut prendre une fonclion quand on y permute les lettres qu'elle renferme' to the Paris Academy. It took up the theme of the 1815 paper by Cauchy [1] and, in particular, it contained a proof (subject however to assuming true the postulate that for all n > 7 there is a prime number between n / 2 and n -2, a postulate which Bertrand had verified for all n up to 6000000 but which was not proved until seven years later by Chebyshef) of the 296 Peter M. Neumann [4] conjecture mentioned in Sectiou 2 above. Record of receipt and of the appointment of Poinsot, Cauchy and Lame as 'Commissaires' (perhaps best translated into modern terms as 'referees') is published in the Comptea rendus for 17 March 1845 in the form of an abstract [2] . There is a report in the Comptea rendua for 10 November 1845 ostensibly by the committee but evidently written by Cauchy as 'rapporteur'. The paper was finally published in 1848 (see [3] ).
In September 1845 Cauchy started writing on the theory of substitutions. He produced a long series of Comptea rendua papers [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] , and, as I contend, the great paper [4] in Exercicea. The material fills nearly 400 quarto pages of Cauchy's collected works. There are 25 Comptea rendua contributions all told. They appeared regularly in each weekly issue, sometimes two or more in one issue, from 15 September 1845 until 19 January 1846, after which there was a three-week gap until 9 February and finally a two-month gap before the last paper appeared on 11 April 1846. It should be noted that the number of the Comptea rendua containing the record for a given Monday's meeting was usually published in time for the following Monday's meeting, as is recorded in the 'Bulletin bibliographique' which appears at the end of each issue. Thus if we think of Cauchy writing his mathematics during one week, giving his manuscript to the secretaries of the Academy at the Monday meeting the next week, and seeing his Comptea rendua notes published the next Monday after that, we will have a pretty clear and accurate picture of the pace of his work. It is more like journalism, reporting Cauchy's weekly prolific invention, than scholarly writing as most of us know it.
The conventional dating of [4] as 1844 comes, presumably, from the fact that Volume III of Exercicea in which it appears bears the dale 1844 on its title page. The fact is, however, that the Exercicea appeared in parts ('livraisons' or 'fascicules'). That was as common for academic periodicals in the nineteenth century as it is now. The only difference was that the parts were on the whole smaller, and they were not thought of as self-contained individual 'issues' as is common nowadays; a part was distributed to subscribers when it had reached the relevant size (16 or 32 or . . . pages) and the publisher would have no great sensitivity about ensuring that it ended at the end of an article -or even a paragraph or sentence. Nowadays many publishers distribute the title page as a separate item included with the last issue, so that librarians can have it inserted at the appropriate place in the bound volume. But this was certainly not common practice last century and the first issue of Volume III of Exercicea included, not unnaturally, the title page. Since it appeared in 1844 that is the date that it carries. Nevertheless, that certainly does not imply that everything in the volume dates from 1844.
There were twelve livraisons to each volume of Exercicea. The first, which included the title page and some subscription information, and the twelfth, which included an just possible that these parts were issued earlier and reached the Academy only after some delay, but that seems very unlikely. It is also possible that the 'Memoire sur les arrangements' was written earlier, but the fact that it did not begin to appear until December 1845 is quite sufficient to excuse Bertrand from any duty (or possibility) of referring to it in his work. 
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Peter M. Neumann [6] inserer des extraits dans le Compte rendu, en indiquant quelques-unes des propositions les plus remarquables auxquelles je suis parvenu.
[1 have already worked, more than tliirty years ago, on the theory of permutations, and in particular, on the number of values that functions can take; and lately, as I shall explain in more detail in a later session, Mr Bertrand has added some new theorems to those that had previously been established, to those which I myself had obtained. . . . I propose to publish, in the Exercices d'Analyse et de Physique mathematique, the results of my work with all the developments which appear to me to be useful; I shall simply ask the Academy for permission to insert extracts of it in the Compte rendu, while indicating some of the most noteworthy propositions at which I have arrived.]
Note first the reference to more than thirty years earlier, which is (as the editor of this part of the Oeuvres indicates) a reference to the 1815 paper [1] . If Cauchy had published [4) in 1844 one would have expected him to refer back to his work of this more recent time and to this paper. Note also the reference to the Exercices. If [4] had already been published then his use of the future tense and his announcement that he proposes to publish in the Exercices must refer to a project which was never carried out for there is only the one article on the subject in that journal. And turning to Bertrand, why is it that Cauchy refers to Bertrand rather than Bertraud to Cauchy? Or rather, to be more precise, why is it that Berlrand refers to Cauchy's 1815 paper [1] , and rehearses quite a bit of the notation and general theory that it introduces, whereas the later paper [4] would have been just as relevant, if not more so? All these dilficulties disappear when we realise that [4j is the paper referred to by Cauchy and that he began writing it in September 1845 at the same time as he was beginning his series of Comptes rendus notes. Another such passage is to be found in the second sentence of the second The second piece of evidence that we should consider is the overlap between [4] and the Comptes rendus papers. The material in the first and fourth parts of [5] , the lirst and second parts of [0] , in [9] and in [10] [4] in 1844, decided in the autumn of 1845 to publish the main results again, and became dissatisfied with repeating his earlier results, is perfectly consistent with this evidence. But it seems unlikely that the secretaries and other members of the Academy would have countenanced the filling of their pages with material that had already been published. My hypothesis, that the duplications result from the fact that the Exercices paper was written at the same time as the Comptes rendus work, seems to meet this point.
The third piece of evidence is this. The 29th livraison of volume III of Exercices d'Analyse et de Physique mathematique, which, as I have written above, contains the first 18 pages of [4] and which was received by the Academy on 8 December 1845, begins with two short papers. The first of these appears, again verbatim except for the addition of a couple of short paragraphs at the end of the first section and the addition of an extra three pages at the end, in the Comptes rendus for 4 August 1845. The second, entitled 'Note sur quelques propositions relatives a la theorie des nombres', contains the proof of a proposition related to the euclidean algorithm, with application to a version of the Chinese Remainder Theorem. This proposition is stated without proof as a footnote in [5, p. 606]; furthermore, at the end of the paper Cauchy writes that the theorems that it contains are particularly useful in the theory of permutations, 'ainsi qu'on le verra dans les Menioires qui suivronl la presente Note'. Thus this note is contemporary with Cauchy's work on permutations, and probably written at the same time as the first of the Comptes rendus papers, that is to say, in the second week of September 1845. Its relevance to my argument is that the last paragraph of its penultimate page (p. 
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Peter M. Neumann [8] 5. CONCLUSION
As promised in Section 1, I have attempted to prove three propositions. The primary one is that Cauchy's works on substitutions and group theory were all written during a period of intense activity that began in or around the second week of September 1845 and died away soine four or five months later. The second is that Bertrand's work [2, 3] Jordan, though not exactly contemporary, was writing less than thirty years later and knew Bertrand well, llis evidence added to that of the opening sentence of [5] quoted iu Section 4 above is probably as much as we can expect to find on this point.
[9]
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